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ABSTRACT 
 
The rush to offer web courses has left many questions as to what makes them effective and 
satisfactory. Important issues are: the perceived advantages of web-based courses; appropriate 
pedagogical tools (e.g., streaming media, PowerPoint presentations) to facilitate student-content 
interaction, media richness, and the influence of antecedent characteristics, such as gender, 
experience, motivation, and learning styles. Research here indicates support for media richness, 
web-based course advantages, some pedagogies, and minimal support for learning styles, at least 
Gardner’s multiple intelligences and Keirsey’s personality styles. 
 
 
INTRODUCTION 
 
ost current research on distance learning has focused on comparing the traditional learners and the 
distance learners on differences in success outcomes.  The research also indicated that learners 
regardless of the setting have a variety of different characteristics and behaviors.  These differences 
have included demographic variables such as gender and age, internal variables such as motivation and learning 
styles, and behavioral variables such as educational experiences and performance outcomes.  The reliance on grouping 
students and finding averages has led to findings on group learning rather than individual learning (Merisotis, 1999). 
 
INDIVIDUAL DIFFERENCES 
 
The increased use of computers for teaching and learning (Alavi et al., 1997; Webster & Hackley, 1997) 
challenged educators to understand which students will adjust and benefit and which students will have difficulty 
when confronted with computer enhanced teaching. The possibility of matching students to course delivery is one of 
the holy grails of professional education (Card, 2000; E. R. Green, 1999; Takacs, Reed, Wells, & Dombrowski, 1999; 
Twigg, 1994).  Cronbach and Snow (1977) noted: “What lies before us is the task of accumulating knowledge about 
how a person’s characteristics influence his or her response to the alternatives educators can offer or invent.” Czaja, et 
al. (1998) wrote:  “In summary, existing studies suggest that user characteristics account for a large amount of 
variability in computer task performance.” Similarly, studies of computer mediated communication (CMC) showed 
participation varied with individual differences. When Davis and Ralph (2001) received disappointing participation in 
CMC they identified issues of gender, culture, experience, and attitude to account for communication variations. It is 
intuitive that personal characteristics and demographics should be related to learner outcomes with web-courses. 
Whether age, GPA, and gender of the student are related to web-based course perceptions on learning and satisfaction 
is still open because the research has been inconclusive. 
 
Information on individual differences can increase our ability to design curricula, to instruct and to advise 
students.  Sonwalkar (2002) said "online learning provides tremendous opportunity for providing pedagogical choices 
to learners that cannot be provided by a single professor or teacher in a classroom situation. Online education provides 
a unique opportunity to use multiple representations of knowledge in terms of media. At the same time, it also 
provides opportunity to sequence this knowledge in a way so that it makes more pedagogical sense, by providing 
different learning strategies."  Some writers have suggested to go beyond individual differences of characteristics and 
to add learning styles for analysis.  Litzinger and Osif (1993) described learning styles as "the different ways in which 
children and adults think and learn."   Accordingly, learners create a consistent approach for learning.  Therefore, 
M 
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students can be become more engaged in the learning process if the faculty will create more exercises and assignments 
based on the learning styles of the students. Technological tools of streaming videos, threaded discussions, and others 
provided the opportunity to relate to the learning style of the student.  These tools coupled with learning styles can 
change the teaching approaches of faculty (O’Connor, 1997).  Accordingly, proper pedagogies and technological tools 
for identified student learning styles or other relevant student differences can result in on-line interactions as good or 
better than in the traditional classroom and can provide a better learning experience. 
 
MEDIA RICHNESS 
 
Does using multiple teaching pedagogies have value in and of themselves, regardless of whether they are 
specifically targeted at individual student characteristics or learning styles? Media richness (Daft & Lengel, 1984) and 
social presence theories (Rice, 1984; Sproull & Kiesler, 1991) implied differences between the traditional class and 
the internet class.  The on-line class has tended to focus on low level text-based materials without the instructor 
providing non-verbal cues on expectations and assignments.   These characteristics have resulted in the interdependent 
tasks in group projects and case discussions to be quite demanding for students. 
 
Historically, web-based courses have relied extensively on text-based transmission of course content and 
discussion. This is true for a number of reasons such as limited bandwidth, concerns over minimum 
hardware/software requirements for students, and the learning curve required for both students and instructors. It has 
been suggested that media with higher richness be used to supplement the text-based on-line course experience such 
as physical meetings (Greco, 1999), videoconferencing (Alavi et al., 1997; Gay & Lentini, 1995), and the use of voice 
messaging, video clips and/or multimedia (Bailey & Kotlar, 1994; Greco, 1999.  Research that examines the effects of 
various types of media on course outcomes is rather limited. In one of the few studies, Arbaugh and Duray (2002) 
found that the use of varying numbers of audio and/or video clips in a study of thirteen web-based courses was not a 
significant predictor of student learning or course satisfaction. This finding supported the conclusion that faculty must 
evaluate the time needed to create and to incorporate these supporting materials and ways to present them (Dumont, 
1996; Neumann, 1998).   Nevertheless, the jury is still out on the value media enrichments since the technology is still 
in the beginning stages.   
 
PERSONAL CHARACTERISTICS AND DEMOGRAPHICS OF WEB-BASED STUDENTS 
 
Gender As A Predictor Of Student Satisfaction 
 
Gender differences in computing have been a topic of interest.   Do women take to the computer to the same 
degree as men, are they more anxious about computing, do they use the computer differently, do they value different 
aspects of computing and do they communicate differently when using the computer? The answers to these questions 
are relevant to pursue because so many distant learners have been adult females (Moore & Kearsley, 1996; Hardy & 
Boaz, 1997). 
 
Many studies of computer mediated communication (CMC) showed gender differences in participation 
(Arbaugh 2000b, 2000d; Davis and Ralph, 2001; Hancock & Dunham 2002; Wolfe, 2000), but not all found 
differences (Murphy & Collins, 1997; Ory, Bullock, & Burnaska, 1997). Wolfe (2000) argued: “Research on CMC 
and gender has found that men tend to contribute more turns and more words to online conferences than women 
(Herring, 1996; Kramarae & Taylor, 1993; Selfe & Meyer, 1991; Wolfe, 2000). However, the results reported in these 
studies have often been only marginally significant and have rarely approached the huge inequities between male and 
female discourse found in traditional settings.” In her own research she reported that women benefited from CMC 
opportunities, participated more than they did when face-to-face and expressed greater satisfaction with CMC.  
Similarly, Arbaugh (2000b, 2000d) found the that women made significantly more comments than men in an online 
MBA strategy course and exhibited a significantly stronger pattern of class participation when compared with both 
genders in a classroom-based offering of the same course. By contrast, Herring (1996) found that women participated 
less and that their messages were shorter; he noted “while a short message does not necessarily indicate the sex of the 
sender, a very long message invariably indicates that the sender is male.” 
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A difference in CMC norms from general classroom norms may benefit women. Wolfe (2000) noted that the 
women valued turn-taking that was fostered by the technology employed.  Sanders and Stone (1986) suggested that 
female students, in particular, may be more comfortable in instructional settings, which employed collaborative, rather 
than individualized, computer learning activities.  
 
Some gender differences may be associated with different learning styles. Blum (1999) studied 149 messages 
posted over a one-month period from an on-line course and found that men posted 9 percent more messages than 
women. Women posted 80 percent of all questions, but males posted 75 percent of all responses.  Males 
communicated more using certainty (77 percent of messages) females more with empathy (66 percent of messages). 
Eighty-three percent of the messages with personal references were from women. Men showed a more separated 
learning style, while women showed a more connected learning style. Men were more likely to cut women off with 
use of inappropriate comments. Herring (1996) also noted censorious male communications. 
 
Experience as a Predictor of Student Satisfaction 
 
Research has shown that computing experience is strongly related to attitudes toward web usage (Atkinson & 
Kydd, 1997), computers, and computer usage (Dyck & Smither, 1994; Thompson, Higgins & Howell, 1994; Whitley, 
1997).  For the internet course, this experience has been associated with spending more time in the course, logging on 
to the course site more frequently, and intending to take additional internet courses in the future (Hiltz, 1994; Ridley 
& Sammour, 1994).  Students who worked longer on a web-based course and/or who have had taken web-based 
courses were more likely to be satisfied with this delivery method.  It also implied that these students were more 
probably to take ownership of the learning process and were more likely to increase their own learning.  In addition, 
as students gained experience in using the computer and the internet in a web-based course, they became more at ease 
with the course and the various components such as bulletin boards and e-mails (Jones and Wolf, 2001). 
 
Self Efficacy 
 
 General belief in self efficacy referred to “…a general set of expectations that the individual carries into new 
situations.” These generalized expectancies should influence the individual’s expectations of mastery in the new 
situation (Sherer, et al., 1982). Self-efficacy theory was one of the social cognitive theories and differed in its 
specificity and recognition of the dual cognitive mechanisms that influenced behavior, outcome expectations and 
personal efficacy or the belief in ability to carry out the task (Bandura, 1986).  
 
This construct has been widely studied in this past decade with consistent results: Self-efficacy, whether one 
has it before or from training, leads to better learning and performance. Self-efficacy was s a powerful predictor of 
performance (e.g., Cole & Latham, 1997; Eden & Aviram, 1993; Ford et al., 1998; Martocchio 1994; Martocchio & 
Webster, 1992; Mathieu et al., 1992; Quinones, 1995; Mitchell et al., 1994; Phillips & Gully ,1997; Stevens & Gist, 
1997; Stajkovic & Luthans, 1998). Self-efficacy has also been shown to have motivational effects (e.g., Quinones 
1995), to influence training reactions (Mathieu et al., 1992), and to ascertain whether trainees will use training 
technology (Christoph, R., Schoenfeld, G. & Tansky, J., 1998). In one of the few studies relating self-efficacy directly 
to distance education and using a reduced 8-item scale (Tucker, 2003), self efficacy was shown to have a moderate 
positive correlation with preference for web-based training.  In another study (DeTure, 2004) online technologies and 
self-efficacy scores were poor predictors of student success in online distance education courses. 
 
Learning Styles 
 
Grasha (1996) defined learning styles as "…personal qualities that influence a student's ability to acquire 
information, to interact with peers and the teacher, and otherwise to participate in learning experiences."  Kolb (1984) 
concluded that learning style is the result of a process of learning and problem solving that allows people to ”create 
from their experience concepts, rules and principles to guide their behavior in new situations…”  
 
There is a broad consensus on the value of designing curricula that take into account individual learning 
styles and that it will lead to more effective learning (Brudenell & Carpenter, 1990; Claxton & Murrell, 1987; Corno 
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& Snow, 1986; Kevin & Liberty, 1975; Raschick, Maypole,  & Day, 1998; Riding & Sadler-Smith, 1992; Sein & 
Robey, 1991). Yet, Boles, Pillay and Raj (1999) recently noted, “Even though there is a general acceptance by 
educators that students differ in how they perceive and process information and attempts to cater for it can be seen in 
the more traditional instruction, it has not gained the same recognition in the design of CBI [Computer Based 
Instruction] material.” 
 
 The primary reason to include learning styles into the delivery has been the problem of different students 
with different learning styles taking the same course.  If the teacher created learning activities addressing only one 
style, some students will have problems with the assignments while others will flourish.  However applying learning 
styles to teach has been complicated by the multiplicity of theories on learning styles to choose from.  
 
Curry (1983) categorized learning differences from the many theories describing learning styles.  She used 
the “onion concept” and different layers to help explain learning differences.  From the outside to the inside layer, she 
suggested four levels: instructional and environmental preferences, social interaction models, information processing 
models, and personality models.  At one extreme, the Myers-Briggs Type Indicators (Myers & McCaulley, 1985) 
represented personality types influencing learning outcomes; Gardner’s Theory of Multiple Intelligences (Gardner, 
1983, 1993, 1995, 1999) reflected the use of information processing models in the classroom and elsewhere. 
 
Accordingly, the Keirsey Temperment Sorter II (1998) and Gardener’s Multiple Intelligences (1983, 1993, 
1999) were chosen to represent the many models on learning styles.  Both theories suggested that teachers need to 
develop a variety of learning activities to cover the learning styles of students.  These learning experiences helping to 
engage students included individual assignments, group projects, presentations, problems, and cases.  These 
experiences can vary from simple problems to more complex open-ended problems to satisfy different types of 
learners. 
 
The Keirsey Temperaments were similar to the Myers-Briggs Indicators of personality profiles (trademarked 
and copyrighted by Consulting Psychological Press).  The Keirsey (1998) test placed individuals into four major 
groups based on responses to a list of questions different than the Meyers and Briggs questionnaire but with similar 
results (about .75 correlation.  The four groups were Guardians, Artisans, Idealists, and Rationals, and the four groups 
are further divided into two groups each.  The four major temperaments with each one having two related groups were 
as follows [Excerpted and paraphrased from Please Understand Me II, by David Keirsey 1998]: 
 
 Rational NTs, The two main groups were usually involved in marshalling and planning (NTJ organizing) and 
inventing and configuring (NTP engineering). They have trust in reason and have sought achievement. 
 Idealist NFs, These groups were usually involved in teaching and counseling (NFJ mentoring) or conferring 
and tutoring (NFP advocating). Idealist types searched for their unique identity, sought deep and meaningful 
relationships, and trusted their intuitive feelings implicitly.   
 Artisan SPs. These groups were often involved in promoting (SPT expediting) or composing (SPF 
improvising). Artisans were graceful, somewhat daring, and confident. The person was likely to seek 
sensations of all kinds. These groups tended to prefer what is going on at the moment.  
 Guardian SJs, These groups often were supervising and inspecting (SJT administering) or protecting (SJF 
conserving). They were proud of themselves for reliability in action, performing good deeds, and 
respectability. They trusted legitimacy and desired membership groups as they sought security. They have 
tended to be businesspeople or to work with materials in vocations. 
 
Howard Gardner (1983, 1993, 1999) believed that people have multiple intelligences in contrast to a general 
intelligence and that at least seven intelligences can be identified.  The two primary factors contributing to different 
intelligences were heredity and education.  The seven intelligences were aptly named to reflect the umbrella concept 
of each one.  These were: (1) linguistic Intelligence, (2) logical-mathematical intelligence, (3) spatial intelligence, (4) 
musical intelligence, (5) bodily-kinesthetic intelligence, (6) intrapersonal intelligence, and (7) interpersonal 
intelligence.  All of these intelligences needed to be measured to derive overall intelligence since each person is 
expected to have varying degrees of each of them.   
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Using Gardener’s learning styles within the context of enriched media, suggestions (Meacham, 2003) for 
appropriate pedagogies for students strong on each intelligence might be: 
 
 Visual/spatial intelligence.  Pictures are usually the basis of making connections so use pictures  
 Verbal/linguistic intelligence. Words are usually the basis of thinking so use lectures, tell stories, interpret 
classroom materials, exchange of ideas (classroom or internet), and written tests.   
 Logical/mathematical intelligence.  Logic and numbers are usually the basis of creating connections and 
linkages so use problem-solving activities, logic puzzles, interpretation of data, and building connected 
relationships. 
 Bodily/kinesthetic intelligence. Physical proficiency within the physical space is usually the key to 
understanding so use tools to provide hands-on experiences and projects that you much do something 
physical such as developing sophisticated PowerPoint presentations with animation and audio or having 
assignments with requirements of physical dexterity to succeed. 
 Musical/rhythmical intelligence. Patterns and sounds are typically the basis for thinking so use music clips or 
CDs, sound effects in lecture, and background sounds. 
 Interpersonal intelligence.  Stories, feelings of other people, and group activities are usually important for 
learning so use teams for projects, discussions in class or on the internet, and other assignments.  
 Intrapersonal intelligence. Self-awareness and ability to share their feelings are usually important to this 
group so use expressive activities by focusing on what the person believes and thinks on topics, problem-
solutions, and situations or people. 
 
Little published research was found on Gardner’s multiple intelligences and distance education.  One study 
(Woods, 2004) directly related Gardner’s multiple intelligences to distance education. A correlational study was 
conducted in which 20 students enrolled in web-based courses with the Blackboard, Inc. platform.   An email 
instrument was administered to investigate students’ perceptions concerning web-based instruction before the 
completion of their courses. The research findings revealed the following: significant correlations existed between 
student satisfaction with web-base instruction and student ratings of web-based technologies, principles of good 
practice, and multiple intelligences.  Discussion board, course information, email, web links and announcements 
received higher ratings than the syllabus, journal, file exchange, multimedia and homepage features. Student-faculty 
contact, student-student collaboration, active learning, and high expectations received higher ratings than prompt 
feedback, time for a task, and diverse ways of learning. Intrapersonal, interpersonal, visual, and verbal intelligences 
provided higher ratings than logical, musical, and physical intelligences.  
 
OTHER RESEARCH ON LEARNING STYLES 
 
Most studies in distance education using learning styles have concentrated on the differences among 
successful and unsuccessful students or differences of students between distance and campus courses.  Dille and 
Mezack (1991) used Kolb's Learning Style Inventory (LSI) to identify high risk predictors of students taking 
telecourses at a community college.  Less successful students had a stronger preference for concrete learning 
experiences than the more successful students.  The authors suggested that students with high evaluations for concrete 
experiences might need interpersonal interactions with the teacher and other class members, and the students with low 
evaluations might be better telecourse learners due to the reliance on one’s own skills.  This study supported the 
conclusions from an earlier study by Gee (1990).  The focus of his research was the learning styles of students 
enrolled in a telecourse or in a traditional course.  For the telecourse, the more successful students based on 
achievement had a more conceptual and independent learning style, and the less successful students had a more social 
and concrete learning style.  For comparing the telecourse and the in class course, the students with high social and 
applied learning styles were more successful in the traditional course. Diaz and Cartnal (1999) used Grasha’s Learning 
Styles Inventory to compare learning styles between students taking distance education or in-class courses. When 
comparing the students in the two course settings, the students in the distance education course scored higher on 
independence and lower on dependence. 
 
Research on abstract or independent learning has indicated that in general most students scored low on this 
type of learning style (Grasha 1996, Lawrence 1982).  However, when gender was taken into account, differences 
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were found.  Using Kolb’s Learning Style Inventory (LSI) with undergraduate business students, Stelzer (2001) found 
that satisfaction with the course and the internet delivery medium was associated with “abstract conceptualization” 
(AC) for men but with “concrete experience” (CE) for women. For both men and women, AC was associated with 
higher grades.  For women, however, as CE scores increased so did the beliefs that they had successfully mastered the 
course delivery system and that they achieved the course learning objectives.  AC women performed well, but they 
believed that they failed to achieve the learning objectives and that they failed to state an understanding of the 
technology. 
 
One study (Velthouse, 2003) compared distance education and personality on extroversion and introversion.  
It found that extroverted students had a preference on the method of information delivery in internet courses.  They 
liked the use of e-mails, chat rooms and threaded discussions.  The introverted students were heavier users of e-mails 
than other course activities but were lower participators in chat rooms and threaded discussions. Furthermore, intuitive 
students tended to enjoy Internet courses over in-class courses.  Armstrong (2000) argued that he student with the 
analytic style was more logical, structured, and applied systematic problem-solving, and the student with the 
holistic/intuitive style was more open, flexible, and impulsive in decision-making.  The analytic style relative to the 
holistic/intuitive style was related to higher performance of the learning outcomes. He believed that business schools 
favored the “analytic style” over the “holistic/intuitive style.”   In summary, the research findings on learning styles, 
personality, and student performance on learner outcomes have not been very encouraging 
 
ADVANTAGES OF WEB-BASED COURSES AS A PREDICTOR OF STUDENT SATISFACTION 
 
What makes a web course attractive, satisfying and a good learning experience?   Two important features of 
internet courses making them attractive to students were convenience and flexibility (Arbaugh & Duray, 2001; 
Fornaciari, Forte, & Matthews, 1999; Hiltz & Wellman, 1997; Hislop, 1999; Shapley, 2000; Sullivan, 2001). These 
benefits included saving commuting time, arranging for an appropriate work schedule, enrolling in a course with 
limited availability, finishing a degree sooner, and enjoying flexible time for various activities. Recent empirical work, 
however, finds the flexibility ceases over time as a significant predictor of student learning and satisfaction (Arbaugh, 
2002a).   Perhaps, students might just have rising expectations on quality learning experiences as their internet course 
experiences increased causing the perceived flexibility to diminish in importance (DiBiase, 2000; Gibson & Gibson, 
1995).  
 
RESEARCH QUESTIONS  
 
 RQ1: What are the contributing variables to the learning outcomes desired by instructors?   
 RQ2: Do learning styles, self efficacy, individual differences, and benefits of taking internet courses 
contribute to understanding the perceived learning and satisfaction by students?   
 RQ3: Can a difference be found between the two major models on learning styles and learner outcomes? 
 
METHOD 
 
The evaluation instrument was created to include representative items as major components of internet 
teaching and learning effectiveness. The sample was collected from graduate business students at a regional state 
college with an approximately 20 percent response rate, considered good allowing for the length of the questionnaire 
such as demanded by the 70-item Gardner measure and others. 
 
Dependent Variables 
 
Student learning items were measured using Alavi’s (1994) six-item scale on issue identification, 
communications on the subject, and integration and generalization of the course material. Student learning included 
additional items from (Arbaugh & Duray, 2001). Satisfaction with the course, time and effort required, and decision to 
take an Internet course was each measured with a seven-item “strongly disagree” to “strongly agree” scale with seven 
denoting “strongly agree”  (Alavi, Wheeler, & Valacich, 1995;  Alavi et al., 1997; Arbaugh, 2000a; Arbaugh & 
Duray, 2001; Chidambaram, 1996; Warkentin, Sayeed, & Hightower, 1997). 
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Independent Variables 
 
The multiple intelligences component consisted of 70 items that were operationalized from Gardner’s theory. 
The subjects used a seven-point Likert scale to assess their strengths in each of the seven intelligences. Both 
exploratory factor analysis and confirmatory factor analysis were used to produce the most plausible structure for self-
rated intelligence (Nokelainen, et. al., 2004).  Individual items indicated in the article that best measured each 
intelligence was used in this research. The general subscale of the Self-Efficacy Scale (GSE) (Sherer & Adams, 1983; 
Sherer, et al., 1982) used in this study is a 17-item, five-point, Likert scale. Higher scores equate with higher personal 
expectations of ability to initiate and persist with a course of action.  
 
Student-content tools and exercises in the internet courses included: chapter outlines, chat rooms, threaded 
discussion, PowerPoint slides, streaming audio, streaming video, sample test questions, learning objectives, small 
group discussions , e-mail, self paced internet research, interactive simulations , animation, analyzing case studies, and 
game-like activities. The effectiveness of these pedagogies was measured via a Likert scale, ranging from very 
ineffective to very effective. On-line advantages of convenience and flexibility included the ability to enroll in a class 
that would otherwise be missed, finishing a degree sooner, saving commuting time, arranging a better work schedule, 
and spending more time on non-work activities (Arbaugh & Duray, 2001; Fornaciari, Forte, & Matthews, 1999; Hiltz 
& Wellman, 1997; Hislop, 1999; Shapley, 2000, Sullivan, 2001). These items were measured by seven-point “strongly 
disagree” to “strongly agree” scales with seven denoting “strongly agree.”  
 
RESULTS 
 
A logical first step for the analysis was to begin with the traditional predictors of online learning: sex, age, 
the number of online courses, and the advantages of taking online courses. Variance explained was 42 percent with 
two significant independent variables, online course advantages with a beta coefficient of +.572 and number of online 
courses taken with a beta of +.211. Learning was operationalized using Varimax Factor Analysis, with the following 
responses having loadings exceeding .5: “I learned to interrelate the important issues in the course material,” “I 
learned a great deal of factual material in this course,” “I gained a good understanding of the basic concepts of the 
material,” ” I learned to identify the central issues of the course,” “ I developed the ability to communicate clearly 
about the subject,” and “I improved my ability to integrate facts and develop generalizations from the course 
material.” 
Using the various pedagogies outlined above as independent variables to predict learning resulted in an 
adjusted variance explained of 34.5 percent.  Significant independent variables and their betas were: threaded 
discussion, +.321; streaming audio +.290; self-paced internet research, +.294; stated learning objectives, +.272; and 
small group discussions, -.215. The latter was especially interesting with its negative coefficient. 
 
Summing the total scores of all pedagogy effectiveness as a measure of media richness, the regression 
equation was statistically significant with a beta coefficient of +.515 and the variance explained was approximately 26 
percent.  
 
Using the gardener multiple intelligence scores as independent variables and learning as the dependent 
variables, resulted in an adjusted variance explained of 4.8% with only interpersonal intelligence being significant 
with a beta of +.233. Using the four Keirsey styles as predictors of learning, there was no significance whatsoever. 
Using independent sample t-tests, there were no significant differences in learning styles (either the Gardner or 
Keirsey model) by gender. 
 
Using self-efficacy as an independent variable as a predictor for learning, there was statistical significance 
but the variance explained was approximately 6 percent and the beta coefficient was +.259.  
 
 Two major assumptions about learning styles and learning were that: teachers can construct activities that 
address specific (and multiple) learning preferences and that students will learn better when engaging the learning 
style in which they're successful. If these assumptions were true, then, knowing which pedagogies were successful 
with which style(s) is essential. This implied that knowledge of learning styles in combination with pedagogies (an 
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interaction effect) should add to the explanatory power. Using Gardner’s seven learning styles and creating interaction 
effects (i.e., multiplying style scores by each pedagogy’s perceived effectiveness) and perceived learning as the 
dependent variable, regression analysis provided the means of testing these hypotheses. Significant interaction effects 
manifested themselves only for interpersonal intelligence and chapter outlines, chat rooms, e-mail, streaming audio, 
self-paced internet research, learning objectives, small group discussions, threaded discussion, streaming video, 
animation, case studies, and games. In terms of additional variance explained, the interactions were marginal. It was 
of some note that in the regression of just individual Gardner multiple intelligences, chapter outlines, chat rooms, e-
mail, streaming video, animation, case studies, and games were statistically insignificant.  However, when evaluating 
the interactions, some significant effects were found for the case of chat rooms, but overall it had a negative beta 
coefficient.  For those high in interpersonal intelligence, the interaction effect was positive. None of the interactions 
between Keirsey styles and pedagogies proved significant.  
 
DISCUSSION 
 
 On the basis of this research, it appears that the advantages of online learning, pedagogies used, student 
experience with online courses, self-efficacy (though of limited impact), and media richness do the most for predicting 
online learning.  Knowing learning styles (with the exception of interpersonal intelligence but limited results) does not 
appear to add much in explanatory power for online learning. Of course, it could be argued that other measures of 
learning styles, of which, there are many (e.g., Canfield, 1980; Felder-Silverman, 1988; Gregorc, 1979; Kolb, 1984) 
could be better measures of learning styles.  Nevertheless, in the few empirical studies conducted, this finding has yet 
to be proved conclusively.  
 
Two major problems exist.  First, Sternberg (1991) has argued that Gardner’s model of multiple intelligences 
is a “psychometric nightmare” (p. 266).  Questions were raised on cultural bias, objectivity, and context-specific 
evaluations.  His point is well-taken and perhaps explains the lack of published research on Gardner’s model either 
from difficulties of trying to operationalize the multiple intelligences or from lack of significant relationships. Also, 
research by Plucker, Callahan, and Tomchin (1996) showed support for Sternberg’s point.  Second, the student’s ideal 
or preferred learning style may not fit a concrete or abstract subject to be inculcated and the activities necessary for 
learning. 
 
In conclusion, the teacher might take the position that exposure to media richness may be the more practical 
approach to instruction since it would include several learning styles rather than trying to tailor the content and its 
presentation to specific learning styles (Peng, 2002).  
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